Wang discuss three models for comparison of pedigrees, the maximum pedigree isomorphism problem, the maximum paternal-path-preserved mapping problem and the minimum edge-cutting mapping problem. For the problems of maximum pedigree isomorphism and minimum edge-cutting mapping, the authors prove that these problems are NP-hard and give fixed-parameter algorithms. For the maximum paternal-path-preserved mapping problem, the authors give a dynamic-programming algorithm to find the mapping that preserves the maximum number of paternal paths between the two input pedigrees.
In "Predicting the Absorption Potential of Chemical Compounds through a Deep Learning Approach," Moonshik Shin, Donjin Jang, Hojung Nam, Kwang Hyung Lee, and Doheon Lee present a Deep Neural Network (DNN)-based binary permeability classifier for the human colorectal carcinoma cell line (Caco-2). The model was constructed based on 663 chemical compounds with in-vitro Caco-2 apparent permeability data. 209 molecular descriptors are used for generating the high-level features during DNN model generation. Dropout regularization is applied to solve the over-fitting problem and the non-linear activation. The Rectified Linear Unit (ReLU) is adopted to reduce the vanishing gradient problem. Experiments on 125 independent test sets demonstrate that the high-level features generated by the DNN are more robust than handcrafted features for predicting the cellular permeability of structurally diverse chemical compounds in Caco-2 cell lines.
In "hc-OTU: A Fast and Accurate Method for Clustering Operational Taxonomic Unit based on Homopolymer Compaction," Seunghyun Park, Hyun-soo Choi, Byunghan Lee, Jongsik Chun, Joong-Ho Won, and Sungroh Yoon propose a novel OTU clustering algorithm, hc-OTU, which achieves high accuracy and fast runtime by exploiting homopolymer compaction and k-mer profiling, to significantly reduce computing time for pairwise distances of amplicon sequences. The method was compared with other widely used methods, using nine different experimental datasets and many evaluation metrics, such as normalized mutual information, adjusted rand index, measure of concordance and F-score. The results reveal that the proposed method achieves comparable accuracy to MOTHUR and ESPRIT-TREE, two widely considered "best" clustering methods, with orders of magnitude speed-up.
In "Codon Context Optimization in Synthetic Gene Design," Dimitris Papamichail, Hongmei Liu, Vitor Machado, Nathan Gould, J. Robert Coleman, and Georgios Papamichail examine statistical properties of codon context measures, which is a feature significantly affecting mRNA translational efficiency, but existing methods for evaluating and designing novel optimized protein coding sequences utilize untested heuristics and do not provide quantifiable guarantees on design quality. The authors analyze the computational complexity of codon context optimization and design exact and efficient heuristic gene recoding algorithms under reasonable constraint models. The algorithms have been implemented as a web-based tool for evaluating codon context bias in the appropriate context.
In "3D Genome Reconstruction with ShRec3Dþ and Hi-C Data," Jiangeng Li, Wei Zhang, and Xiaodan Li propose a method, named ShRec3Dþ, to infer a consensus 3D structure of a genome from Hi-C data. The method is a two-step algorithm which is based on ChromSDE and ShRec3D methods. First, correct the conversion factor by golden section search for converting interaction frequency data to a distance weighted graph. Second, apply the shortest-path algorithm and multi-dimensional scaling (MDS) algorithm to compute the 3D coordinates of a set of genomic loci from the distance graph. Test results indicate that the method successfully correct the parameter with a given resolution, is more accurate than ShRec3D, and is more efficient and robust than ChromSDE.
In "Algorithmic Mapping and Characterization of the Drug-Induced Phenotypic-Response Space of Parasites Causing Schistosomiasis," Rahul Singh, Rachel Beasley, Thavy Long, and Conor R. Caffrey propose solutions for the mapping and quantitative characterization of the totality of phenotypic responses of the parasite and present a number of results related to both the nature of the phenotypic space of the S. mansoni parasite as well as algorithmic issues encountered in constructing and analyzing the phenotypicresponse space. These maps of the phenotype space allows visualization and reasoning about complex relationships between putative drugs and their system-wide effects and can serve as a highly efficient paradigm for assimilating and unifying information from phenotypic screens both during lead identification and lead optimization.
We would like to thank the authors of the selected papers for each of their individual excellent contributions. Special thanks go to the editorial staff of the IEEE/ACM Transactions on Computational Biology and Bioinformatics, and all reviewers, and hope this fruitful collaboration continues for many future Asia Pacific Bioinformatics conferences.
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